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Cigarette smoking has been thought to be a cause of some cases of acute eosinophilic pneumonia (AEP).
However, it is not understood why such patients do not show any apparent symptoms for several weeks
from the beginning of smoking to the onset of the illness. Here, we describe a case of AEP that may
suggest that an irritant like toxic gas may be necessary for the development of AEP under the presence of
smoking habit. The diagnosis of AEP was made by close examinations including chest computed
tomography, bronchoalveolar lavage ﬂuid (BALF) and transbronchial lung biopsy. Even after the patient’s
symptoms completely improved, both the total count of eosinophils and the concentration of eosino-
philic cationic protein (ECP) in BALF were still elevated. A smoking provocation test revealed a tiny
recurrence of ground-glass opacity in both lung ﬁelds, but he did not show any symptoms of AEP again.
Concerning this case, it is suggested that cigarette smoking initiated the continuous eosinophil accu-
mulation to the lungs and the inhalation of phosgene gas promoted the development of AEP. We suggest
that not only cigarette smoking but also an additional irritant such as toxic gas might be necessary for the
development of cigarette smoking-related AEP.
 2010 Elsevier Ltd. All rights reserved.1. Introduction
Acute eosinophilic pneumonia (AEP) is characterized by diffuse
radiographic inﬁltration, acute respiratory failure and eosinophilic
inﬂammation in the pulmonary parenchyma.1 Recently, the rela-
tionship between the pathogenesis of AEP and cigarette smoking
has been described.2 Additionally, some drugs and toxic agents
have also been reported to cause this disease.3 However, unlike
other drugs and toxic agents, cigarette smoking does not develop
AEP immediately. It is not well understood why cigarette smoking
does not cause AEP for several weeks after one began smoking.
Here we present a rare case of AEP. From the clinical course of
the patient’s illness and the continuous elevation of eosinophils
and eosinophilic cationic protein (ECP) in bronchoalveolar lavage
ﬂuid (BALF), it is suggested that cigarette smoking initiated the
continuous eosinophil accumulation to the lungs and that inhala-
tion of phosgene gas promoted the development of AEP.id; AEP, acute eosinophilic
transbronchial lung biopsy.
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rved.2. Case report
A previously healthy 20-year-old man, who was an air-condi-
tioner mechanic, was referred to our hospital with a 2-day history
of productive cough, exertional dyspnea and high grade fever. He
had a history of smoking 20 cigarettes per day for onemonth before
the development of symptoms. Additionally, it is noteworthy that
he had inhaled phosgene gas accidentally whileworking just before
the onset of his illness. On admission, auscultation of the lungs
revealed bilateral coarse crackles in the inspiratory phase. Arterial
blood gas analysis under 2 L/min oxygen inhalation showed a pH of
7.47, PaO2 of 58.2 mmHg, and PaCO2 of 34.8 mmHg. His peripheral
white blood cell (WBC) counts were 16,800/mL with 97% neutro-
phils and 1% eosinophils. Serum C-reactive protein (CRP) was
19.0 mg/dL. Examinations of serum antibodies or cultures of sputa
proved negative for bacterial and fungal infection. Chest radiograph
showed diffuse bilateral inﬁltrates predominantly on the right side
(Fig. 1). Chest computed tomography (CT) scanning showed mild
pleural effusions and opaciﬁcations with a patchy distribution
(Fig. 1). The opaciﬁcations had a ground-glass appearance with
interlobular septal thickening. By hospital day 6, the eosinophil
fraction of peripheral WBC had increased up to 21%. The ﬁber
bronchoscopy examination was performed on day 7.
Fig. 1. Upper row: A portable chest radiograph (anteroposterior ﬁlm) on the ﬁrst admission shows diffuse bilateral inﬁltrates predominantly on the right lung ﬁeld (left hand). Chest
CT scans on the ﬁrst admission show mild bilateral pleural effusions and diffuse bilateral patchy opaciﬁcations, which consist of both a ground-glass appearance and an interlobular
septal thickening (right hand). Middle row: Chest CT scans of the coronal (left hand) and the horizontal section (right hand) on the second admission show almost complete
improvement of both pleural effusions and opaciﬁcations, except for the remains of a tiny linear lesion. Lower row: Chest CT scans of the coronal (left hand) and the horizontal
section (right hand) on the day after the smoking challenge test show a recurrence of tiny oppaciﬁcations localized in the dorsal portions of both lung ﬁelds.
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of 94.3% and eosinophilic cationic protein (ECP) in the BALF was
235 mg/g-albumin. A transbronchial lung biopsy (TBLB) specimen
revealed massive inﬁltrations of eosinophils into the alveolar wall
and lumen (Fig. 2). Based on these ﬁndings, the patient was diag-
nosed as having AEP. The eosinophil fraction of the peripheral WBC
count had increased up to 54% on day 10, but it thereafter gradually
decreased to within a normal range and both the chest radiograph
abnormalities and his symptoms also improved without steroid
therapy. He was discharged from our hospital on day 23.
As mentioned above, the patient had begun smoking 20 ciga-
rettes per day one month prior to admission. To investigate the
involvement of cigarette smoking in the pathogenesis of AEP, the
patient was readmitted to our hospital on day 48 and underwent
a challenge by cigarette smoking on day 49 under informed
consent. He was not challenged with phosgene gas because of itshigh toxicity. Before the smoking challenge test, chest CT scanning
showed complete improvement of the AEP (Fig. 1). However, BALF
on that day still contained an unexpectedly high eosinophil fraction
(93.8%) and the ECP concentration was still elevated (127 mg/g-
albumin, Fig. 2). He did not develop any symptoms after the smoking
and the ECP concentration in BALF was still elevated to 313 mg/g-
albumin. His chest CT scanning image did not reveal apparent ﬁnd-
ings of AEP like those on admission, except for a recurrence of tiny
opaciﬁcations. However, he did not show any symptoms. He
continued to be asymptomatic at the latest follow-up visit to the
outpatient clinic.
3. Discussion
Recently, cigarette smoking has been often described as
a possible cause of AEP.2,4e6 However, unlike other drugs and toxic
Fig. 2. A drawing delineating the clinical course of this AEP. It is noteworthy that the onset of AEP occurred just after the inhalation of phosgene gas, not after cigarette smoking.
Data from BALF presented on the top shows continuous elevations in both the fraction of eosinophil and ECP. Insertion located on the middle: Hematoxylin-eosin staining of
specimens from TBLB shows edematous alveolar walls and massive inﬁltrations of eosinophils into both alveolar wall and lumen (left). A Wright-Giemsa staining of BALF acquired
on day 7 shows intensive accumulation of eosinophils to the lung (right). TBLB: transbronchial lung biopsy; BAL: bronchoalveolar lavage; ECP: eosinophilic cationic protein; ECP
values were adjusted to the total amount of albumin of BALF and presented as amount per gram albumin.; Eo: eosinophils.
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understood why cigarette smoking does not develop AEP until
several weeks after one began smoking. The ﬁndings of our case
described here may suggest a solution to this question. It seems
that the cigarette smoking apparently contributed to the initiation
of eosinophil accumulation to the lung contributing to the devel-
opment of his AEP. However, cigarette smoking by itself did not
cause any symptoms both before admission and after the smoking
challenge test. Therefore, it is suggested that not only cigarette
smoking but also an irritant such as toxic gasmight be necessary for
the development of smoking-related AEP. Indeed, it has been
reported that secretory products of eosinophils are potent enough
to injure lung tissue.7 Concerning our case, however, both the
counts of eosinophils and the concentration of ECP in BALF were
continuously elevated, even after the remission of AEP. Then, just
before the onset of AEP, he had accidentally inhaled phosgene,
a highly reactive electrophilic gas, during the overhaul of an air-
conditioner. Phosgene has been known to initiate a cascade of
inﬂammatory cytokines resulting in pulmonary edema after
a latent period.8,9 Currie et al. reported an increase in lavage
polymorphonuclear phagocytes in rats.10 There is no report about
a causal association between the inhalation of phosgene and AEP.
However, our case makes us speculate that cigarette smoking
initiated the continuous eosinophil accumulation to the lungs and
that the inhalation of phosgene gas then promoted the develop-
ment of AEP. We propose that not only cigarette smoking but alsoan irritant such as a toxic gas might be necessary for the onset of
cigarette smoking-related AEP.Acknowledgements
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